The aim of this study is to fill a gap in intelligence research by presenting data for the average IQ in Morocco and for a comparable sample in Spain. Adult samples were administered the Raven Standard Progressive Matrices (SPM) (Raven, Court, & Raven, 2001 ) and scored for the total test and for the three sub-factors of gestalt continuation, verbal-analytical reasoning and visuospatial ability identified by Lynn, Allik, and Irwing (2004) . The total test and the three factors have shown satisfactory reliability. Our results for the Moroccan sample show significant relationship between general intelligence factor, gestalt continuation and visuospatial ability with education level and income. Conversely, these variables have been shown to be independent for the Spanish sample. This sample obtained significantly higher scores for the four factors assessed than the Moroccan one. These differences have been found also comparing samples with the same education levels. Finally, the errors percentage for Moroccans has been higher than for Spaniards in all the items, suggesting that the level of difficulty was higher for the Moroccan sample. Keywords: general intelligence, SPM factors, Spain, Morocco.
National IQs for all countries in the world presented by Lynn and Vanhanen (2002, 2006) have generated a research program consisting of the refinement of these national IQs and the examination of their economic, social, demographic, and epidemiological correlates. The main objective of the study reported here is to contribute to this research program by comparing representative samples from Morocco and Spain. There are some previously published data on the IQs of Moroccan immigrants in the Netherlands, in which samples of Moroccans obtained lower scores in intelligence tests than native Dutch (Sijtsha & Resing, 1991; Te Nijenhuis & van der Flier, 1997; Te Nijenhuis, Evers, & Mur, 2000; Te Nijenhuis, Tolboom, Resing, & Bleichrodt, 2004a; Te Nijenhuis, de Jong, Evers, & van der Flier, 2004b; Te Nijenhuis, van Vianen, & van der Flier, 2007) . However, immigrants are not necessarily representative of indigenous populations. We have carried out a literature and bibliographical search for studies on intelligence in Morocco and, apart from our own previous data (Sellami, Infanzón, Lanzón, Díaz, & Lynn, 2010) , we have found only one study on intelligence on anaemic children (Aboussaleh et al., 2006) . The present work is intended to fill this gap.
An important issue in this work was to choose a scale appropriate to assess general intelligence. Spain and Morocco, as close as they are geographically, are very different in matters of education, religion, economic development, and many other aspects. Accordingly, we tried to find a cultural reduced scale, with a minimum of verbal factors, with no time constraint and previously used in a broad range of different countries. The Raven´s Standard Progressive Matrices (SPM) was chosen as it complies with all of these conditions. However, it has to be taken into account that other aspects, such as nutrition, hygiene, welfare state, anxiety trait, stress, menstrual cycle, perceived difficulty or previous experience in answering tests (test wiseness), may influence the SPM score. In this context, Raven et al. (2001) in the SPM manual warns about nutrition, welfare state and hygiene in the increasing in general intelligence in the last generations in Western countries, "the Flynn effect" (Flynn, 1984 (Flynn, , 1987 . Benton and Roberts (1988) and Eysenck and Eysenck (1991) raise the argument that factors such as diet conditions or weight at birth affect reasoning. The study of Kumari and Corr (1998) showed the influence of the anxiety trait, stress and even the menstrual cycle in the SPM score. Sijtsma and Resing (1991) in Holland with samples of immigrants from Turkey, Morocco and Surinam, and Taschinski (1985) in Germany with Turkish immigrants found lower intelligence levels than Dutch and Germans respectively, and this lower level was attributed to the higher perceived difficulty in the scale in the case of the immigrants. However, Rushton and Skuy (2000) , Fridjhon (2002, 2003) and Skuy et al. (2002) found identical item difficulty structures, using Progressive Matrices on samples of thousand of high school students and hundreds of university students, for Africans, Whites and East Indians in South Africa. Basically, items found difficult by one group were difficult for the others and items found easy by one group were easy for the others. Finally, Jensen and Rushton (2005) and Te Nijenhuis, Voskujil, and Scrijve (2001) argue and refute that groups who answer a intelligence test the first time are less test-wise. According to these authors, although in some cases when these groups are trained (such as in the Skuy et al., 2002 study) an improvement in intelligence level is found, it is unclear if the intervention procedures only increase performance through mastery of subjectspecific knowledge or whether they increase g-like problem solving ability that generalizes to other tests as well. When the aim of a study is to compare very different samples, the same instructions to answer a test could be enough for one of the samples and not for the other, and repeating the instructions or preliminary practice with some of the items may be necessary to be fair in the comparison. That was shown to be the case in the study by Tanzer, Gittler, and Ellis (1995) who when comparing American and Austrian samples in the 3-Dimensional Cube Comparison Test (3-DCT), a spatial ability test, had to give some warm-up items to ensure cross-cultural equivalence.
Although in the study we present in this paper we could not control all the above discussed factors affecting the SPM score, we have, as a second objective, analysed the data on the difficulty level for both samples by comparing the errors committed by the samples in answering the SPM. The results of this analysis may help in devising new approaches to the administering of the test in future samples in cross-cultural comparisons.
Method
The Raven Standard Progressive Matrices (SPM) (Raven et al., 2001 ) was administered to 460 subjects, 258 from Spain, mainly from the city of Valencia, and 202 from Morocco, from the cities of Casablanca, Marrakech, Meknes and Tangiers. The Spanish sample had a mean age of 25.19 years (range from 18 to 65), and the Moroccan sample had a mean age of 26.77 years (range from 18 to 50). We found literacy difficulties in people over 50 years old in the Moroccan sample. The scale was administered without time limits for both samples. To obtain the samples we contacted the directors of university halls of residence. With the agreement of the directors we then contacted the residents, consisting of university students studying a wide range of subjects, and the staff of the hall of residences; administrative staff, cleaners, waiters and cooks. We tried to get a similar sample in both countries, using halls of residence in different university cities in Morocco and Spain as starting point. This sampling method provided samples which included not only university students, but also subject
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with lower educational levels, avoiding in this way the "convenient" samples exclusively made up of university students. When these samples had performed the test, we obtained further subjects through the social network of these initial subjects. Answering the test was voluntary and anonymous, and no reward was given for answering it. The same oral instructions were given to both samples and, in both cases, if the subject failed the first item, the instructions were repeated again and an explanation of the reasoning behind the correct answer to this item was given to the subject. Table 1 shows the more important demographic characteristics. Some of them are similar in both samples, such as gender composition, percentage of employed people, education and marital status; with more women than men, more people working, more with university education and more singles. About the 60% were students, 115 (57%) in Morocco and 158 (61%) in Spain. The remaining subjects were people working in halls of residence and their relations and acquaintances. There were differences in incomes between the two samples: more Moroccan were in the two lower levels (from <300 to 900€) whereas more Spanish were in the higher levels (from 900 to > 1500€). This difference was expected due to the economic differences between both countries.
The Raven Standard Progressive Matrices (SPM) (Raven et al., 2001 , standardizated in Spain by Seisdedos, 1995) consists of 60 items split in 5 series (A, B, C, D, E), with each series containing 12 items of increasing difficulty. The analyses have been performed both with the "Raven" factor including the total score from the Raven SPM 60 items, and with the three factors from Lynn et al. (2004) : "gestalt continuation", factor obtained by perception of the pattern as a gestalt and identifying the appropriate piece for its completion without the use of reasoning; "verbal analytic reasoning", factor obtained from items which require verbal reasoning for their solution in the form of arithmetical addition and subtraction problems; and "visuospatial ability", factor obtained from items whose solution can be found perceptually. The data have been analysed using SPSS.18.
Results
The test was scored for the total score, Raven factor, and scores on the three sub-factors of gestalt continuation, verbal-analytical reasoning and visuospatial ability identified by Lynn et al. (2004) . The Cronbach α reliability of the scores are shown in Table 2 and are satisfactory for the four factors. Only gestalt continuation in the Spanish sample has a more modest reliability with only .69. There is a clear independence between all of them for the Spanish sample, but in the Moroccan sample we found a positive and significant relation between both education and income variables with general intelligence, gestalt continuation and visuoespatial ability. It seems that a more complete education and higher income is associated with higher general intelligence gestalt continuation and visuospatial ability. Verbal-analytic reasoning has no relation with education and income. Means, standard deviations and standardized differences (Cohen´s d) between Spanish and Moroccan samples are shown in Table 4 . All differences are medium with higher general intelligence, gestalt continuation, verbal-analytic reasoning and ability visuospatial scores in the Spanish than in the Moroccan samples.
In an attempt to reduce the effect of different levels of education, the comparisons have been done separately for the three education level between both samples for the SPM total score. The results have shown higher scores in the total SPM score for the Spanish sample in every education level: primary studies (F(1, 43) = 13.05; p ≤ .001), secondary (F(1, 140) = 30.15; p ≤ .000) and university (F(1, 271) = 25.30; p ≤ .001).
Percentage of errors in the 60 items of SPM are shown in Table 5 and Figure 1 . The same information for the 5 Sets is shown in Figure 2 . All the percentages have been higher for the Moroccans than for the Spaniards, and significant for 59 of the SPM 60 items. To examine whether the difference between the Moroccan and Spanish samples is in g (Spearman´s hypothesis), we have run the correlation between the differences in the items and their g loadings, given in Table 5 . The 52 g loadings are taken from Lynn et al. (2004) . The correlation is -.20 and is not statistically significant (p = .13). This result clearly indicates that the difference between the Moroccan and Spanish samples is not in g. For the Raven total scale factor we have obtained "d" using the standard deviation of 6.7 from the national standardization data of SPM en Spain (Raven et al., 2001) 
Discussion
The result that the Spanish sample obtained significantly higher scores on the four factors than the Moroccan sample confirms the conclusion presented by Lynn and Vanhanen (2006) that the average IQs in North Africa are lower than those in Europe. The Progressive Matrices is an excellent measure of Spearman's g (Jensen, 1998) . We can estimate the Spanish and Moroccan IQs in terms of the metric used by Lynn and Vanhanen (2006) in which national IQs are calculated as follows. The mean score of the Spanish sample (51.83) is at the 42nd percentile of the 1992 British standardization sample given in Raven, Court, and Raven (1996, p. 62) and is equivalent to an IQ of 97. No adjustment is made for a Flynn effect in Britain because there has been no increase in SPM scores in Britain among those aged 13+ years from 1979 (Lynn, 2009) . This is virtually identical to the Spanish IQ = 98 for Spain given by Lynn & Vanhanen (2006, p.308 ) based on the median of three studies (Albalde & Muñoz, 1993; Colom & García-López, 2002; Raven, 1996) . It can therefore be inferred that the Spanish sample is representative of the Spanish population. The Moroccan sample is matched to the Spanish sample and it can therefore be inferred that the Moroccan sample is representative of the Moroccan population. The mean score of the Moroccan sample (43.73) is at the 10th percentile of the 1992 British standardization sample given in Raven et al. (1996, p. 62) and is equivalent to an IQ of 81. This is slightly lower than the median IQ of 84 calculated from five samples of Moroccan immigrants in the Netherlands by Lynn and Vanhanen (2006) . The likely explanations for the slightly lower IQ of the present sample, when compared to that of Moroccan immigrants in the Netherlands, are that immigrants have slightly higher IQs than the indigenous population in their country of origin, and that they may DÍAZ, SELLAMI, INFANZÓN, LANZÓN, AND LYNN 530 The comparison between Spaniards and Moroccans in general intelligence in each education level has shown that, even when the level of studies is matched, the Spanish sample scores higher in the SPM than the Moroccan one. This result seems to rule out the possible role of education to explain the differences found in our study.
About the items difficulty level, the errors made in the SPM by both samples are shown in Table 5 . For the two samples, items from the Set E were the most difficult, followed by Sets C and D, while Sets A and B were the easiest. From the Figure 2 , it is clear that the difficulty from Set A to Set E increase in parallel for both samples, with a increasing in the slope in the set E, which almost doubles the difficulty level of the previous Set D. Fig. 1 shows the percentage of errors in a graph that presents more clearly the differences between the samples, and the higher peaks in the distribution show the ceiling effect for both samples. Although from the graph it is clear that the subjects in the Spanish sample have made less errors than the Moroccan ones, we have compared the percentage for every item in the SPM. All of them have shown significant differences between the samples except for a tendency (χ2 = 2.76; p < .09) in item 9 (set C). Forty six items have got χ 2 significant to p ≤ .001; ten items to p ≤ .01; and three to p ≤ .05. From this data we consider that the difficulty level for the Moroccan sample has been higher than for the Spanish one. Relatively few of the 60 items have P-values (proportion passing) within the optimal range of .30-.70 that provides maximum discriminatory power; there are only 8 such items for the Spanish sample and 20 for the Moroccan one. Using a proportion of less than 30% of respondents failing as the criterion for judging an item as ''too easy,'' 52 of the 60 items (86,7%) proved too easy for the Spanish, and 40 (66,7%) for the Moroccan. In this respect, our results are closer to those presented by Sijtsma and Resing (1991) in that the Moroccans are situated lower in SPM score than, in our case, the Spaniards and that difficulty may have a main role. In our study, it is not possible to argue that the samples are "convenient", because we have followed the same procedure to get them, from the starting point of halls of residents, in different university cities in Morocco and in a Spanish city, Valencia.
A final issue remains to answer, would it be advisable to do some warm-up items to be fair in the comparison, and to be sure that subjects have properly understood the instructions?. Looking into the error´s percentages in the first items, only the percentage in the first item in the Moroccan sample is too high, especially when compared with the percentages in the next two items, 2 and 3. A percentage of 12.4 failing the first and easiest item, followed by 6.9 in the second, and 7.9 in the third, made us think that the procedure we had used, namely, to explain again the instructions and to show the subjects that had failed the first item the rationale for the correct answer for this item, was basically correct. Notwithstanding this, we consider that adding at least one item as warn-up, as suggested by Tanzer et al. (1995) , would constitute a worthwhile improvement in the procedure.
This paper presents what, to our knowledge, is the first comparison of native, non immigrant Moroccans sample with a similar Spanish sample in general intelligence using the Raven Standard Progressive Matrices. Samples have been carefully chosen and matched for educational level and, additionally, we have made a trial to explain a possible factor that could affect our results, the difficulty level. Consequently, even accepting the limitations of our study, we consider that our results are valid and open the way for further work in this field.
